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RESOLUTION 


New Delhi, the 17 th February, 1948 

Ho. 19-P(53)/47. —The Government of India are pleased to constitute an 
expert committee known as The West Coast Major Port Development Com¬ 
mittee” to carry out the following two investigations; 

1. (a) whether’ a deep-sea port on the stretch of coast covering Kathiawar 
and Cutch for the accommodation of ships of large size and tonnage at all 
seasons of the year is required; 

(b) if so. where it should be sited, having regard construction and main¬ 
tenance costs, allied transport developments, possibilities of developing exist¬ 
ing ports and the needs of the entire area to be served. 

II. (a) whether a deep-sea port between Mormugao and Cochin for,the 
accommodation of ships of large size and tonnage at all seasons of the year is 
required ; 

(b> if so, where it should be sited, having regard to economy of construction 
and maintenance of the port and allied transport developments required and 
having regard to the -needs of the entire area: also what measures are neces¬ 
sary for establishing it; 

(c) what improvements are necessary in communications to the existing 
ports; - also what other measures should be taken for the development or 
provision of additional facilities in these ports' as may be found necessary or 
desirable. 

2. The composition of the Committee will be as follows:—- 
Mr. Kasturbbai Lalhbat—CHAIRMAN. • 

The General Manager, B. B. & G. I. Railway,. Bombay, for the former 
investigation, and the General Manager, M. & S. M. Railway for the latter. 

Mr. S. N. Haji, Scindia Steam Navigation Co., Ltd,, Bombay. 

Mr. K. Milter, Docks Manager, Calcutta Port Commissioners, Calcutta. 

Mr, J. B. Murray, Chief Engineer, Calcutta Port Commissioners,„ Calcutta. 

Commander D. Shankar, Director of Naval Engineering, Naval Head¬ 
quarters (I). 

Mr, V. V. Bhide..Secretary to the General Manager, B. B. & C. I. Railway, 
Bombay—SECRETARY. 

8. The committee is requested to submit its recommendations to Govern¬ 
ment before the end o,f.April, 1948. 


S. CHAKRAVARTI, Jt. Secy. 


corrigendum 

Delhi, the 12 th April, 1948 

No. 19-P(58j/47 .—In the Resolution of the Government of India in the 
Ministry of Transport, No. 19-P(53)/47., ^ated-Hie 17th February, 1948, pub¬ 
lished in the Gazette of India Extraordinary *datq8 the 17th February, 1948, 
for the words General Manager, M. & S. M. Railway” substitute “Chief 
Commercial Manager, M. &■ S. M. Railway” 


S. CHAKRAVARTI, Jt. Secy. 
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1. First Term of Reference I (a).— The first question referred to the Com¬ 
mittee reads as follows:— 

“Whether a deep-sea port on the stretch of coast covering Kathiawar 
and Cutch for the accommodation of ships of large size and tonnage 
at ail seasons of the yean is required”. 

2. Our answer is— 

Yes and without delay. The emphasis is on the time factor. 

;j. The immediate and imperative necessity of having a major port on the 
coast line of Kathiawar 'and Cutch is obvious, if the following points are borne 
in mind:— 

(1) Hinterland. —Vastness of hinterland, with millions of people vide 
Appendix ‘A’, which shows the hinterlands of the ports of Karachi, 
Bombay and Kathiawar. 

(2) Length of Coast Line. —Long coast line, about 1,000 miles between 
Karachi and Bombay and about 950 miles between Lakhpat (the 
most northern port on the coast of Cutch) and Bombay. 

(3) Loss of Karachi. —In spite of all friendliness, India must naturally 
see that her trade flows to and from her lands through her own ports. 

(4) Congestion in Bombay. —Congestion in the port-of Bombay has been 
acute, although there has been only a partial diversion of traffic from 
the port of Karachi. Diversion could not have been but partial 
because of the essential fact that trade takes time to shift and 
that the trade of Punjab and Delhi has been almost at a stand¬ 
still, due to the tremendous convulsion caused by communal frenzy 
and the mass migration of people. In the port of Bombay there 
have been times when six food ships were working in port and ns 
many as fourteen food ships had to .wait outside. Some of these 
ships had to wait for days, in extreme cases up to even a month, 
before getting berths to discharge. 

(5) Relief to Rail Congestion. —Relief, to our over-burdened rail transport 

can be afforded by the opening* of more ports and thereby substan¬ 
tially reducing rail leads to and from the hinterland. The country’s 
who^a economy is vitally linked up with transport. More ports mean 
quicker turn-round of wagons enabling transport of more goods. 

(6) Traffic Potential. —Rise of India as a free country, taking her proper 
place in the world federation of free countries, and playing her 
legitimate part in her sphere of influence—the Indian Ocean and 
the adjoining regions, Australia, Asia and Africa—is bound to give 
rise to much more port traffic. Further we can definitely count on 
such factors as the rise in the standard of living, increased agricul¬ 
tural production, increased industrial activity, development of 
mineral resources of the country, growth' of population and a co¬ 
ordinated transport policy. All these factors will odd to the 
country’s seaborne traffic and without more ports progress is bound 
to be handicapped. 

Sufficient has been said to justify a major port on the stretch of coast 
covering Kathiawar and Cutch and there is no time to lose in the construction 
of the port. 
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4. Significant Events. —Fortunately significant -changes have taken place and 
are still rapidly taking place which render the construction and operation of a 
major port much easier than ever before. We refer to the tumbling down of 
age old customs barriers in the maritime States of Kathiawar and Cutch, with 
all their peculiarities and complexities, the integration of the numerous States 
into sizeable economic entities and the fusion of small State Eailways—all 
motivated by the desire to serve the greater interests of the country. 

5. Definition of Major Port. —For the terms ‘ships of large size and tonnage’, 
we accept the basis worked out by the Armstrong Committee viz., ships of 
600 feet length and 30 feet draft. We accept also, the definition of a major 
port given by the Armstrong Committee, which reads as follows:— 

“The distinction drawn between a major and minor port is not mathema¬ 
tical. ... It is arbitrary. When a minor port, by reason of size 
or for other reasons is taken under the financial control of the 
Central Government, it is called a major port. . . .all the others 

are called minor ports . , even though the tonnage of cargo 

passing through a minor port may be greater than that passing 
through a major port. 

For alt practical purposes, however, the distinction between a major port 
and a minor port is generally understood. The sheltered nature of 
a port, the well-laid out approach channels, the provision of docks, 
jetties and moorings, the well-laid out transit sheds, the effective 
rail connections, the ability to serve a very large portion of the 
hinterland lying behind the port, the facilities for meeting the 
requirements of defence and strategy, the comparatively large volume 
of traffic and the possibilities of 'work for shipping, all the year 
around, usually distinguish a major from a minor port.'’ 

We, however, add one more point as an essential requirement in a major 
port, i.e. the port’s ability to turn-round ships quickly. 

6. Ship Turn-round. —This feature has come very much to the fore since the 
war, due primarily to the shortage of ships. The cost of ships and the 
operating costs have risen considerably and are not likely to come down substan- 

' tially. The importance of this aspect in port economics is not generally 
realised. One of the reasons for the prevailing high shipping -freight is the poor 
turn-round at ports. To achieve qtlick turn-round of ships, a port must have 
adequate cargo handling equipment, and must fulfil certain marine conditions 
which will be referred later. 

7. First Term of Reference I (b). — Now we come to para 1(b) of our terms 
of reference— 

“If so, where it should be sited, having regard to construction and 
maintenance costs, allied transport developments, possibilities of 
developing existing ports and the needs of the entire area to be 
served.” 

A study of the data placed at our disposal by the Ministry of Transport, 
Government of India, left us in no doubt that finding the answer to this ques¬ 
tion would he difficult. The answer has been arrived at after a careful study 
of all available data, including admiralty charts, engineering reports, and local 
. surveys, after visits to. all existing ports and all likely sites, after a close scru¬ 
tiny of the valuable mass of documents which have been furnished to the 
Committee by the various ports and chambers of trade and after the Committee 
has had the opportunity of meeting the Eulers and officials of various States, 
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Ministers of the Saurashtra Government, and representatives, of various trade 
and commercial interests. 

The original statements submitted to the Committee have also been forward¬ 
ed to the Ministry of Transport, Government of India. 

Method, of Approach. —Our plan of approach in the matter of investigation 
and in the matter of arriving at a decision was made as follows: 

(4) Needs of Entire Area. —The first essential was to bear in mind "the 
needs of the entire area to be served’’. A map giving a rough idea 
of the hinterland of the major port was drawn up vide Appendix ‘B’. 

Estimated Traffic. —The traffic of the major port in the immediate 
future was estimated to be 1*3 million tons vide Appendix C . A 
study of the map led us to make the following deductions. 

(i) Railway connections.—that to afford maximum rail facilities, and 

to avoid break of gauge transhipment, the port must be served 
both by broad gauge and metre gauge. The t immediate area 
served by the port has a network of metre gauge railways, whereas 
the far hinterland is served mainly by broad gauge. 

(ii) Ability .to meet Growth in traffic. —that the hinterland has great 

potentialities. Properly served by rail, on a conservative estimate, 
the immediate estimated traffic of the port may be expected to 
double itself in the course of the next decade. 

(iii) Area Reserved for Development. —that there should be a suffi¬ 

ciently larger area included within the port limits to admit of the 
siting . of new industries, growth of warehouses, expansion of 
marshalling yards and workshops, accommodation for offices and 
quarters—all on a properly planned basis. 

(iv) Land Appreciation. —that the benefits .as a result of appreciation 

in land values due to the construction of a major port should accrue 
as far as possible to the port itself, and not to individuals or corpo- 
jate bodies. 

(B) Marine Conditions, —We have laid down the following marine condi¬ 
tions for the new port :— 

1. It must have natural shelter 

2. The tidal range should not be excessive. 

3. It should be capable of initial development without having to resort 

to enclosed docks. 

4. The ultimate possible development should be unlimited if impounded 

docks are constructed at a later stage. 

(C) Information on Existing Forts. —Information was then invited from 
existing ports, followed by a reconnaissance of the entire coast within 
our terms of reference. Contacts were made with the Government 
and State officials and port and railway officers. The data thus 
collected has been tabulated in Appendix ‘D’. 

(D) Rail Distances to Hinterland. —The next step was to take note of the 
existing communications with the hinterland by rail, road and sea, 
and the various proposed rail connections. Rail distances from some 
of the ports to main trade cities and important sites are shown in 
Appendices ‘E’ and ‘F’. 
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(E) Visits to Ports. —The Committee was then in possession oi sufficient 
7 information to visit the likely ports, study the problem at site, meet 
representative- bodies, and come to a final decision. 

8 Investigation oi Alternative Sites.— The coast line of Kathiawar and 
Cutoii extends to a total length of 700 miles, and may be sub-divided into three 
sections, each containing a number of ports and possible sites for new ports: 

1, Gulf of Cutch. 

Kandla, Navlakhi, Bedi, Sika, Salaya, Port Okha. 

2. The Arabian Seacoast of Kathiawar, i.e. the west and south coasts 
Porbunder, Verawal. Nawabunder. 

3. The Gulf, of Cambay. 

> Port Albert Victor, Bhavnagar, Dholera, Cambay. 

We shall deal first of all with the ports on the main coast line of Kathiawar. 

9 ports on the West and South Coasts of Kathiawar.— These ports all suffer 
from the same disadvantage, namely exposure to the south-west monsoon, and 
in consequence they have to close down for several months every year* . The 
construction of an all weather port on this coast could be achieved by building 
breakwaters, but such massive engineering works take time to construct and 
are. necessarily expensive. It has been estimated that an all-weather port at 
Verawal, consisting of two berths, a passenger jetty and other usual facilities 
would cost about Rs. 2£ crores, of winch Rs. 11 crores would he spent in 
dredging rock and constructing breakwaters. Junagadh has access to the sea 
only on the' Arabian coast, and therefore the State had to contemplate this 
heavy expenditure for the establishment of even a small all-weather port. 
Fortunately this Committee is working under no such restrictions, and has the 
choice of several sheltered harbours which nature has already provided. 

The above facts, alone, are sufficient to eliminate these ports from our 
choice, but in addition they are all badly placed geographically in relation to 
the hinterland, resulting in greatly increased railway leads. The fact that they 
are on the main sea routes cannot outweigh these disadvantages. 

We have, therefore, no hesitation in recommending that the new major port 
should not be sited on the coast of Kathiawar facing the Arabian Sea. 

10. The Gulf of Cambay. —Much time and thought has been devoted to the 
possibility of siting the new port in the Gulf of Cambay. The favourable 
geographical position, easy access to the hinterland, and the present advanced 
stage of development of at least one port in the gulf, namely Bhavnagar, are 
all factors which have been given much weight by this Committee. 

A number of rivers, namely the Sabarmati, Mahi, Dhadar, Narbada and 
Tapti debouch into the Gulf of Cambay. Every year these rivers bring down 
large quantities of silt, and there is ample evidence that the gulf is slowly but 
surely silting up. If this is allowed to continue, in the course of time the pre¬ 
sent deep water channels may completely disappear. 

Dredging cannot be considered as a remedy, as the quantities of material io 
be dredged are too great. Local dredging at port entrances, such as that adopt¬ 
ed at Bhavnagar, is a big enough problem. To dredge a channel through the 
gulf would be a stupendous task, and cannot be contemplated. 
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The cost of dredging (excluding the capital cost of the dredgers) has been 
given as 11s. 8 lakhs per annum and on 300,000 tons of cargo this i-epresents Be. 1 
per ton of cargo handled. Based on the full capacity of the port the cost would 
work out at Re. -/8/- per ton still a very high figure. If the deep water basin 
were extended to provide more berths, the cost of dredging would also increase, 
although not pro-rata. Nevertheless the fact remains that the dredging of this 
basin is a major problem. , 

A method by which Bhavnagar could improve conditions inside the basin, 
and reduce the cost of dredging is by sluicing, taking advantage of the high 
tidal range and low lying land in the vicinity of the dock. If certain areas of 
this land are bunded off so as to form large settling tanks which can be filled at 
high tide, huge quantities of clear water can be made available to sluice out the 
basin at low tide. It is easy to imagine how siltation takes place inside the 
basin. Silt-laden water enters with the tide, and lies dormant in the dock for 
several hours. At high tide the total depth of water is over 50 feet. While 
the water lies dormant, the silt gradually settles, and later, as the tide recedes, 
comparatively clear water runs out, the water left in the basin at low tide be- 
mg heavily charged with silt. If this is sluiced out every day by the method 
described above, there should be a tremendous reduction in the amount of dred¬ 
ging required. 

This suggestion has been made to the Bhavnagar authorities by the Com¬ 
mittee. 

The Bhavnagar authorities have suggested that the present limitations to. the 
port could be overcome by the construction of an impounded dock, with a lock 
entrance, at the site of the present dock. This proposal is not favoured by the 
Committee for the following reasons:— 

1. The cost of such a structure would be considerable; it has been esti¬ 

mated at Rs. TJ crores, and could only- be justified if the size of the 
port was likely to increase very materially. 

2. The entrance would not give access to deep water, but to a shoaled 

channel, only 4 feet deep at low water, and 4 to 5 miles distant from 
the deep water anchorage. ' . 

S. This would restrict the movement of vessels through the lock to the 
period of high tide, and only two or at the most three vessels could 
be moved per tide—a serious restriction if the port were to expand. 

4. Dredging would not be eliminated, except possibly inside the dock. 

Dredging the approach channel, at the entrance to the lock, would 
have to continue on the same scale, or even on a greater scale, as 
at present. 

5. The grave uncertainty of the future of the Bhavnagar channel, and the 

Gulf of Cambay, make the construction of such a structure a doubt¬ 
ful venture. 

■ 6. This risk need not be taken as other sites are available which do not 
suffer from this great disadvantage, and yet have at least equal geo¬ 
graphical advantages in respect of the main hinterland. 

However, much capital has been invested in this port and trade is well esta¬ 
blished. The quays are served by rail and road, and there are adequate transit 
sheds, warehouses and open.storage areas. ITse should be made of the facilities 
to serve, as far as possible, the hinterland in Zone ‘B’ vide Appendix ‘G’. 

The first step required is to improve the output of the dredgers, so as to 
maintain 28 feet of water in front of the berths. 
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As soon as it has been demonstrated, that the local .dredging problem at 
Bhavnagar can be overcome, it is recommended that one or at the most two 
new berths be constructed inside the dock. Work on these berths could be put 
n hand at an early date, and Bhavnagar could thus materially assist in meeting 
the present needs. 

Even, however, after the completion of the new major port, these new berths 
at Bhavnagar could be put to good advantage. They could be used to super¬ 
sede the working of steamers at the anchorage, and the long haul of 12 miles by 
lighter from the anchorage to the old bunder. If Bhavnagar is to stand on its 
feet, as a self supporting port, the method adopted in the past of unloading ships 
12 miles away from the port cannot continue. A large proportion of Bhavnagar's 
dredging costs is in dredging the old lighterage port and the creek loading to it. 
This could be discontinued and the old port used for country craft only. 

12. Port Albert Victor. —Port Albert Victor has attracted attention for many 
years as a possible harbour for sea going traffic. It is at present only a port in 
name, situated at the south west corner of the Gulf of Cambay. A small timber 
jetty was constructed many years ago, and a metre gauge railway track has been 
laid to the site—a distance of about 120 miles from Bhavnagar. 

A fairly extensive deep water anchorage lies inside the entrance channel, and 
from there Mota Pat Creek runs, in a north easterly direction, a distance of about 
6 miles to the jetty. Both the anchorage and the creek are sheltered from the 
south-west monsoon. The creek is about 800 feet wide at low water mark and 
the depth of water at L. W. 0. S. T. varies from 5' to 10'. 

The deepening and widening of this creek would present a big dredging pro¬ 
blem, and a very rough estimate of the amount of dredging is 10 million tons. 
Further it is unlikely that the creek once widened and deepened, would retain the 
required depth without considerable maintenance dredging, as the v/ater which 
enters the creek is silt-laden. 

Had Port Albert Victor been situated on a deep inlet which required little 
or no dredging, it would have merited greater consideration. As it is, it does not 
appear to possess th e natural advantages which would justify its development. 
On the issue of rail distances from the hinterland also, the development of Port 
Albert Victor does not commend itself. 

13. Cambay. —Situated at the extreme northern tip of the Gulf of Cambay, 
this was at one time a flourishing port. Water has receded from the port, how 1 - 
ever, and the present condition is but a further proof of the deterioration in the 
Gulf.- It must also be borne in mind that when Cambay flourished as a port, 
it had not to cater for ships of deep draft. A modern port, as we know it, could 
only be constructed at great cost, and it is very doubtful if sufficient dredging 
capacity could ever be obtained to maintain a deep water channel. There are 
no natural features favouring the construction of a deep water port at this site, 
and it must therefore be discarded. 

14. Dholera. —Here conditions are similar to Cambay, and the site must be 
discarded for the same reasons. The geographical position of both, these ports 
is good, and would have been attractive had the marine conditions not been so 
unsatisfactory. 

15. The Ghllf Of Dutch. —Having discarded the Gulf of Cambay, and the main 
coast line, we are not left with a number of possible sites in the Gulf of Cutch 
from which to make our choice. 
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16, Navlakhi.—Navlakhi is a well developed lighterage port, operated in the 
past by Morvi State, and which has attracted trade owing tq its geographical 
position and other advantages. ’ Ships lie at a small anchorage in Hansthal 
Creek, at the eastern end of the Gulf of Cutch, and cargo is transferred .to lighters. 
The distance from the anchorage to the lighter quays is 1$ miles. The cons¬ 
truction of a deep water port at this site would present many difficulties and in 
fact such a step would never be contemplated unless no other possible site exis¬ 
ted. Navlakhi cannot, therefore, be considered as a site for the new major 
port. 

17, Port Bedi. —This also is a lighterage port, operated by the State of Nawa- 
nagar. For the same reasons as given for Navlakhi, Bedi cannot be considered 
as a possible site for the new port. 

18, Port Okha,—Port Okha lies at the entrance to the Gulf of Cutch on the 

southern shore. In spite of its close proximity to the Arabian Sea it is pro¬ 
tected from the South West Monsoon, and can be worked all the year round. 
The harbour lies between Beyt Island and Okha Point; Samiani Island to the 
North of Okha Point affords protection to the anchorage and steamer berths. A. 
pier has been constructed for berthing steamers upto 30 feet draught, and a 
quay of 800' long for lighters. Large steamers can also discharge into lighters, 
while lying in the harbour. , 

Okha fulfils many of marine conditions we have laid down. There is a 
sheltered harbour, the tidal range, maximum 13 feet, is not excessive, and there 
is easy access to dry land. 

Unfortunately the harbour is small, and there is a limit to the possible 
expansion of th e port. The bed of the harbour is very irregular, and steamers 
can onjlv lie at anchor in a few places. Dredging is necessary but is not a 
■serious problem at present. 

Engineers have reported on the possibility of constructing another pier, simi¬ 
lar in design to the existing pier. This would increase the capacity of the port, 
but a substantial increase in capacity could only be achieved if the harbour is 
.considerably enlarged by dredging, and if many of the existing features are re¬ 
moved to make way for deep-water quays. 

Port Okha will continue to serve its immediate hinterland and for this pur¬ 
pose it is a well laid out and efficient port-. With the establishment of new 
and expanding industries in the vicinity there is no reason in fact why Port Okha 
should not continue to expand. It cannot, however, be considered as a site 
for the new major port because (a) the harbour, in its present state, is too small 
.(b) it i* badly placed geographically to serve North and Central India. 

Our choice is now narrowed down to three possible sites namely, Sika, Salaya 
and Kandla, 

,, 19. Sika. —For a number of years the State of Nawanagar has been exploring 
the possibility of developing Sika into a deep water port. A half tide reef, 
known us Goos Beef, splits up the harbour into two channels, the main channel, 
and the western channel. 

There are a number of features which favour the selection of Sika as the major 
port: — 

I. There is a fine natural harbour, providing over 30 feet of water at low 
tide. 

% The harbour is shelter.'- 1 
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3. Industries exist, and trade facilities are already established. 

4. A metre gauge, railway connects Sika with the Kathiawar Railways 

and beyond. A broad gauge railway could be constructed to 
Yiramgam. 

5: Water supply would present no difficulty, and the climate compares 
favourably with other possible sites. 

There are, however, three serious objections to the selection of Sika: — 

1. The long distance between the harbour and the nearest dry land (dry 

at h?gh water). 

2. The cost of reclamation and the time required. 

3. The comparatively longer rail lead to the main hinterland. 

With regard to the first objection, the distance between the harbour and dry 
land is 5 miles, and thus every bit of land required within miles of the quays, 
would have to be reclaimed from the sea. Not only so, the maximum height 
of reclamation would be 90 feet, and the average height over 13 feet. 

A small port, such as that envisaged by Nawanagar State would work fairly 
efficiently by means of a narrow causeway connecting the quays with dry land, 
but to develop a major port, a vast reclamation scheme would be necessary, as 
such a port could not function properly without ample space immediately be¬ 
hind the quays. The separation of the quays from high land, by a causeway 5 
miles long would place too serious a limitation on the working of a large port. 

During the past year, attention has been diverted to the western channel, 
which covers a larger area, and has a wider entrance. Deep water approaches 
closer to dry land, and it is probable that by developing a port on the western 
channel, the approach to dry land would be shorter. Nevertheless, the dis¬ 
tance is still great and the reclamation which would be required remains a 
major problem. 

2. The local authorities have estimated that the cost of a causeway to Goos 
Reef, designed to carry only one railway track, would be 45 per cent of the 
total expenditure involved in construfeting a two-berth port. As already stated, 
however, for a large port, a causeway alone would be insuffic’ent and reclama¬ 
tion on a much larger scale and at much greater cost would be necessary. The 
time required for this reclamation would be considerable, and every subsequent 
stage of development of the port would be halted until further reclamation could 
be completed. 

3. Erom the point of view, of rail leads, Sika is at a disadvantage, vide~ 
Appendix ‘E’. 

Had we not found a site which fulfils the marine conditions, and at the same 
time does not suffer from the two serious handicaps of reclamation and longer 
rail lead, Sika might have been our choice. 

20. Salaya. —The conditions at Salaya are very similar to those at Sika. 
There is a fine harbour which was, in fact, selected as a site for a naval base 
during the last Great War. It must be borne,in mind, however, that there 
is a vast difference between the requirements of a naval base and a commercial 
port. In the former, naval vessels lie at anchor, in the harbour, and only tie 
up at a quay to repair, replenish or refuel. There is no question of handling 
large quantities of cargo. Any objection to Sika and Salaya as commercial 
ports does not apply to the same extent, therefore, when considering either as 
a possible naval base. 
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As a possible conunercial port, Salaya suffers from the same disadvantages 
as Sika. There is a large gap between the harbour and dry land. The rail 
leads to the hinterland are even longer than from Sika. Salaya therefore has 
no better a case than Sika. 

21. Kandla.—Along the northern shore of the Gulf of Cutch there appears 
to be only pne natural deep water harbour, namely Kandla Creek, situated at 
the eastern end of the gulf. This creek has maintained a depth of water of 
over 80 feet ever since records have been maintained (.1851) although a bar has 
formed at the entrance in recent years (between 1926 and 1930). The creek 
forms a natural sheltered harbour, and is easily navigable. The land on the 
west bank is only two or three feet below high water and there is no serious 
reclamation problem. The Cutch State authorities have already, in a small 
way, developed Kandla as a port, and have constructed a pier which carries a 
narrow gauge railway. 

The maximum tidal range is 22 / -6", and this would not materially affect the 
working of ships. Currents are not excessive, and there is a period of slack 
water amounting to about half an hour. The channel is wide, 6 miles long, and 
oould provide anchorage and turning space for many ships. 

Kandia could be developed, in the first instance, to handle up to 2-8 million 
tons of cargo per annum, by the construction of berths facing the creek. There 
is a limit to the number of berths which could be constructed in this manner, 
however, as the port would become too long and scattered, and ultimately an 
impounded dock would probably be required, set at an angle to the creek. The 
site lends itself to the construction of such a dock. 

As previously stated, a bar has formed at the entrance to Kandla Creek. 
This appeared, for the first time, in the 1930 charts and since then there has 
been no further deterioration. There is a depth of 14 feet of water over the 
bar, at low tide, and the-minimum rise of tide on any day of the year is 17 

feet. Thus, at high tide, the depth of water would be not less than 31 feet. 

This does not mean that ships could only cross the bar at high tide. Most 
ships using the port would be drawing 28 feet or less and it would be very 

seldom that the water available would be only 81 feet. There would nor¬ 

mally be a period of at least 4 hours during each twelve hours when heavily 
laden ships could cross the bar, and this is quite a workable arrangement com¬ 
paring favourably with other ports. 

There is no reason to suppose, however, that this bar could not be re¬ 
moved by dredging. The water in the creek is only very slightly silt-laden/ 
and the fact that the remainder of the creek has maintained a great depth of 
water for so many years is a further indication that the bar could be removed. 
Bars usually form where a fresh water river flows into a tidal estuary, and 
are caused by (a) the reduction in velocity owing to the widening out of the 
estuary, with consequent deposition of silt and (b) the mixing of silt-laden 
fresh water with salt water. Neither of these conditions apply to Kandla 
Creek. One reason given for the formation of the bar is the coastal erosion 
caused by indiscriminate cutting down of vegetable growth on .the banks of 
the creek. This is a possible explanation. 

The approach channel to the port would require to be buoyed and lighted. 
At present it is inadequately buoyed, and as there are no light buoys naviga¬ 
tion at mght is not possible. ’ 
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It has been stated by the Ports (Technical) Committee that Kandla has 
not developed as a port owing to the policy of isolation adopted in the past 
by the Cutch State authorities, and in fact the lack of industries, roads and 
railways in the hinterland is an objection to the selection of Kandla as a site 
for the new port. At present the water supply to the port is on a small 
scale, and the potential supply for a large port must be considered. The 
annual rainfall in Cutch State, averaging 11 inches per annum, is much less 
than the average in Kathiawar. However, there are vast catchment areas, 
and undoubtedly there is the potential for an adequate water supply to serve 
a port of the size contemplated. 

At Kandla we have found a natural deep wafer harbour adjacent to high 
land, where a port can be constructed quickly, and developed to auv extent 
which trade may justify. It has certain limitations, but taking all these 
into account, we have no hesitation in recommending Kandla as the site for 
the new major port. Adequate data exists for us to make this decision, but 
extensive borings and engineering surveys would necessarily have to be under¬ 
taken before the construction of the port could be commenced. 

In Appendix ‘H’ we have shown the future port of Kandla as we envisage 
it. This, of course, is merely tentative. 

The estimated traffic of 1.3 million tons (including petroleum and coastal 
traffic) justifies the construction of four deep water cargo berths, one oil berth, 
and one quay for lighters and country craft. The most convenient site for the 
construction of the cargo berths is north of the existing pier, adjacent to the 
salt works. Here deep water is obtamed close to the bank, and there is room 
for the construction of at least six berths, each 600 feet long. The site for 
the oil berth is not shown on the plan, but there are various alternatives, 
either on the opposite bank of the creek, or south of the existing pier. 

We have also shown how an impounded dock could be developed at a later 
stage. This may not be required for many years, but is important that the 
site selected should be capable of such development, and land should be 
reserved for this purpose. 

The salt works will have to be removed to another site. At present they 
occupy most of the land which will be required for the first stage of develop¬ 
ment. 

22. Other Possible Sites. —In addition to the ports which 'have already 
been described in detail, other sites have been inspected and, in fact, a survey 
of the. entire coast has been made. Thus Jafrabad, Nawabundar and other 
ports have been visited, but all have been discarded, as they do not comply 
with the conditions we have laid down. 

The various interested States were also invited to make suggestions 
regarding any possible sites for a new port, and such information as has been 
supplied has been fully taken into consideration. J 

23. Advantages and Disadvantages of Kandla. —Even at the cost of repeti¬ 
tion, it will be best to sum up the advantages and disadvantages of Kandla. 

Advantages. —-1. Its geographical position is best suited to replace the 
port of Karachi in its service to the hinterland. 

As between Kandla and Karachi, Delhi is 656 miles from Kandla 
as against 783 miles from Karachi. Similarly Hissar is 688 mile# 
from Kandla as against 783 miles from Karachi. 
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2. The deep water sheltered harbour in close proximity to high land 

affords quick and economical development into a major port. 

3. Economy of construction and maintenance—low' cost of reclamation 

and comparatively little dredging. 

4. Considerably shorter rail leads, vide Appendices ‘E’ and ‘F’. 

Bhatinda and Hissar are closer to Kandla than to Sika by 59 miles, 
or by 77 miles depending on the route selected for the new metre 
gauge connection. Similarly, Delhi and Agra are 79 miles nearer. 
By the new broad gauge connection Ahmedabad will be 47 miles 
nearer to Kandla than to Sika by the present metre gauge line. 

Moreover, the transport of over one million tons of estimated traffic in 
the immediate future and of much more in the near future over an 
extra distance of even seventy miles, if Sika were to be selected, 
is a very important factor, which would add to the cost of goods and 
would put an additional burden on the railway system. 

' 5. The undeveloped and unexploited nature of the territory of Cutch, 
covering 1700 sq. miles, of which the two Ranns of Cutch comprise 
900 sq. miles. Potentialities for development of industries, e.g. salt 
cement, glass and fishing. Development of vast mineral resources, 
e.g. Gypsum, Lignite, Bauxite, etc. 

6. Unlimited availability of land for port area. 

Disadvantages. —1. Bar at entrance. 

2. Non-existence of trade facilities. 

3. Inadequate water supply at present. 

4. No existing rail communications. The cost of proposed rail connec¬ 

tion and the time involved. 

With regard to the disadvantages, the following comments are necessary:— 

1. This disadvantage has been dwelt upon at length in para, (21). 

2. There are many instances of trade facilities following new ports. 

3. We are satisfied that there are resources for an adequate water 

supply both to the port and port town vide Appendix ‘D\ 

4. Two rail connections are proposed: — 

Broad Gauge: Jhund to Kandla = 137 miles plus bridge over the Little 
Rann of Cutch. 

Cost = Approximately 6 crores of Rs. 

Metre Gauge: Deesa Radhanpur, Eiprala, Kandla=174 miles plus 
bridge over Banas river. 

Cost = Approximately 4-J crores of Rs. 

Both broad gauge and metre gauge railways can be constructed in three 
years time subject to materials being made available and the port would take 
just as long to construct. 

Railway traffic surveys have been made for both connections. Immediate 
returns will be from two to three per cent, on the capital outlay, vide Appen¬ 
dices ‘I’ and ‘J’. It must be stated also that the proposed railway lines would 
be running through vast virgin tracts of territory and will be of considerable 
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strategic importance. These lines will serve to connect up an extensive area 
which unfortunately has remained severed from the mainland and for so long. 

24. Future of Minor Ports. —It is necessary here to dwell upon some of 
the common features of the Kathiawar ports. Each one has grown as a direct! 
result of its respective State’s activity, mainly prompted by economic consi¬ 
derations, arising out of customs privileges enjoyed by these States. It was 
in the State’s interests to develop these ports up to a certain stage. Due to 
the favourable customs and income-tax arrangements, each port has a certain 
number of industries around it. The extent of such industries varies at each 
place according to the local conditions, availability of raw materials and power, 
etc., and according to the enterprise of the particular Ruler. 

Each of these ports has gone a long way to attract traffic by levying low 
charges on ships and on cargo. and by offering facilities of storage which would 
be the envy of merchants in other parts of India. 

At times, even rail rates over the respective State-owned Railways have 
been adjusted to attract traffic. 

What has been stated above merely emphasizes the need for co-ordination 
of operations in each of these ports under one Port Commission. 

The procedure and charges at the various ports should be similar, storage 
charges should be reasonable, and the total available mobile port facilities 
should be utilised by all the ports to the best advantage. 

Although we recommend the construction of a major port at Kandla, we 
believe it to be essential to maintain in efficient condition the existing ports 
in Kathiawar, e g., Navlakhi, Bedi, Okha, Porbunder, Verawal and Bhavnagar. 
These ports are very necessary for the country’s economic life. In one com¬ 
modity alone, namely, salt, the Government’s latest policy is to increase the 
annual output from 280,000 to 550,000 tons, so that India may in the course 
of the next 5 years be independent of salt imports. Practically, the entire in¬ 
crease will represent additional traffic in the ports of Kathiawar and Outeh. 
Again on the transport side, India cannot but encourage the movement of goods 
along the coast, both in ships and in country craft. 

In the event of an emergency, traffic could be diverted to these ports, 
should the necessity arise, and their continued existence therefore is of consi¬ 
derable importance. 

25. Summary of Recommendations, 

1. The need for a major port is immediate and imperative. 

2. The major port should be sited at Kandla. 

3. All the existing ports of Kathiawar should be placed under one Port 
Commission. 

4. A concentrated effort must be made to get better dredging results at 
Bhavnagar so as to maintain an adequate depth of water at the berths. 

5. After satisfactory dredging results have been obtained, one extra berth 
should be constructed, so that Bhavnagar can, to some 'extent, serve the area 
marked as Zone ’B’ in Appendix 'G\ 
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2b. Implementation,— The first essential steps in order to implement the 
above recommendations are as follows:— 

(A) Major Port. 

1. Land must be acquired and reserved for the present and future needs 

of the port. In this connection the salt works must be removed 
to another site. 

2. Accurate land and marine surveys must be prepared, and borings of 

the sub-strata obtained. 

b. Arrangements made for an adequate water supply. 

4 . Broad Gauge and Metre Gauge railways must be laid from the port 
to the hinterland. 

(B) Development of Bhavnagar Port. 

1. Steps must be taken to improve the dredging so as to obtain at least 
28 feet of water at the berths, and keep the entrance channel clear. 

t. Surveys and plans should be prepared for the construction of one 
additional berth. 

27. Conclusion —The Committee wishes to place on record its grateful 
appreciation to the Eulers of the States visited, to the Saurashtra Government, 
the State of Cutch and the Government of Baroda, for the great kindness and 
courtesy which was extended to them wherever they went. They also desire 
to thaidc all the port and other officials and the various trade representatives 
for their untiring help and advice and for the large mhss of information which 
they produced. Without this unstinted help, the Committee could not have 
hoped to complete its investigations within the brief period of two months. 

KASTURBHAI LALBHAI, 
(Chairman). 

N. S. SEN, 

S. N. HAJI, 

K. MITTER, 

J. B. MURRAY. 

D. SHANKAR. 


V. V. BHIDE, (Secretary). 
aOth April, 1948. 



APPENDIX C 


Estimated Traffle of the Major Port ,—There are no available statistics on which a reasonably 
accurate assessment of traffic can be mode. In the circumstances the following methods A and 
B have been adopted :— 

Method ‘A’ 

Total traffic of Port ‘X*: A plus B plus C plus D plus E. 
where A—Diversion from Karachi. 

B = Diversion from Bombay. 

C = Diversion from Kathiawar and Cutch. 

D = Local Traffic. ' 


E=Petroleum and petroleum products. 
Estimates of A, B and C have been worked out as follows 


(A) Total Karachi traffic 
(excluding petroleum) 

= 

1 • 9 million tons. 

Deduot grain 

= 0'6m, tons 


Deduct local traffic 

= 0-3 „ 


Deduct cotton 

= 0-15 „ 


Deduct 60% of balance as 
traffic for Baluchistan, 
Afghanistan, N. W. F. P. 
West Punjab and Sind 

’=0-51 „ 



1 • 56 m. tons. 

1 • 56 million tons. 

Balance 

=1! 

0 • 34 million tons= 

(B) Total Bombay traffic 
(excluding petroleum) 

= 

340,000 tons. 

4 • 6 million tons. 

Deduct Bunder traffic 

= 1 • 5 m. tons. 


Deduot coal 

=0-2 ' „ 


Deduct city’s own traffic 

= 10 


Deduct 86% of balance as 
traffic for Bombay’s eco¬ 
nomic hinterland. 

= 1-62 „ 



4-32 m. tons. 

4'32 million tons. 


4'8m. tons. 



—4-32 


Balance 

=0-28 m. tons 

= 280-000 tons. 


(0) 20% of total Kathiawar traffic =200,000 tons. 


Total of A, B and C = 820,000 tons. 

(D) The volume of traffic under (D) will vary according to where Port ‘X’ is sited but the 
minimum immediate traffic under this head excluding petroleum may be taken as 180,000 
tons per annum, 

(E) Traffic in petroleum and petroleum products is estimated to be 300,000 tons 
The estimated traffic of A plus B plus 0 plus D plus E= 1 • 3 million tons. 

Method ‘B’ 

By the process of analysing rail despatch figures to and from various junctions and the 
ports of Bombay and Karachi, and by making due allowances for adjustment of traffic by sea 
or by sea-cum-rail route, the traffic estimate, according to a railway survey amounts to 14 million 
tons, vide Traffic Survey Report compiled by Mr. Kevalramanj, DTS (Survey) of the B, B & 
C. I. Bailway. 
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APPENDIX D. 

Harbour Data—Tbarfic and Commercial 


Bedi 


18-30 45*46 4847 . 37*38 38-39 45-46 

36,158 43,231 53,494 108,802 190,614 67,732 

34,088 7,419 9,876 74.879 87,949 18,233 - 24,196 32,221 

2,068 36,618 43,613 34,123 .12,185 51,499 52,485 75,357 123, 

28,120 48,788 96,808 87,640 39,768 51,778 Country craft Sgi, 

11,994 12,794 27,964 24,903 


46-47 37-38 38-3 37.33 33.39 

76,681 107,576 170,1 107>57 g 170j57S 

48)1 32,221 46,810 


4546 

72,308 


15,111 9, 

58,494 tons in 46*47 
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(a) OneR.C.My 


i 

(e) 1=—»- 
6T 

(4) , * • 

w - • * 
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(?) Extensive . 


, 194,635 tons in S9-40 .... 

{a) Chemicals (13), Dates (IJ), Metals and (a) Cottonseeds ( 

Hardware (44), Paper and Starch (5), Wheat (15%),a) Cottonseeds (30%), Oilcakes (15%), (a) Petroleum, Coal, Grain, Machinery', . 
Grain (3), Coal (20), Cement (10). Wheat (15%), Cotton (5%). 

(5) Wool (S), Salt (40), Oilcakes (11), Seeds (6) G. Seeds (W, 

w (20>* (10%), G. Oil(6) G. Seeds (50%), Wool (20%), Oilcake* (&} Cement, Salt, Chemicals . . 

figures in brackets indicate 1,000 tone. (10%), G. Oil (10%). 

500,000 tons .... 

( 0 ) m . . ■ . . . . . (a) m, . . 

(6) Versaraedi Creek—Steel and Masonry (i) Ample. Conc^ ^.^ .... 

S’Z Sui °™* 10 m W COTMte tm b»in, dry at (S) Ample for pm* Kqummsafc. 

low water. 

I, 2, 4 
12T 5T 2T 
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Okha 
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Bhavnagar 


All Kathiawar Ports 
(Approx.) . 

46-47 

37-38 

38-39 

45-48 

46-47 


37-38 
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34-3,5 
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232,188 
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110,000 
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625,000 
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124,476 
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seeds, Dates, Chemicals. 
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( 0 ) Nil .... 

(5) Ample. Entry and exit from 
lighter berths, possible at 
certain tides only. 


1 , 1 . 1 . 6 

(c) 9=- (c) 7= 
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(6) G. Seed oil And Oilcakes. (6) Cotton, Groundnut oil and oilaakeg 
Onions, Limestone, Plantains 
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. 600,000 tons ..... 

(a) 'Two berths. 

(b) Ample. Steel jetty. Also number of 
landing slopes. 
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(e) 3 Tugs and 4 launches . . . (e) 4=3 deep-ss toos. 

tug. 
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[g) 23,500 tons. . 

60,000 sq. ft. near Quay. 


a) 9 pies per nett regd. ton. 


if) 149,454 sq. ft. plus 12,500 sq. ft. s 
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(?) Ample .... 

(a) 1 anna per nett regd, ton. , 


if) 50,000 sq. ft. plus godowts if) 406,700 sq. ft. of which {/) 759,457 sq. ft. of which 168,322 sq. ft. 
— 4 - :j - 11,700 sq.ft. transit. 
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Re. 1 per ton for export. 
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ton per week. month oa hag cargo. 8 annas per ton 


/c) Widely varying rates 


(e) 1 month free for foreign cargo, 
15 days free for coastal cargo, 
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. (a) 1 anna .... 

. (b) Rs. 3/6/- per ton 
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yielding 18.000 tons of port traffic. ■_ macotiticd Fa 
=30 Factories, 


raents to and from hinterland. 


irtsSr"* tons. Textile Mills, Oihnlto, Tata Chemical Works, Associated Content Salt Works, ACC’s Cement Fao- C Co ^ on P ^f“’ Gbe *’ Tm«a, Oil, Bone, Chemteab, GJjm, 

pontraae. VntmAariaa p llt+nn tw«,. ^^* 810.1 _ 4 L.. .. *■ Bone, Gil Presses and Lime. Rubber, Metals, and Saw Mills. Traffic 

Port traffic figures not avail- to and from factory via port sot available. 

ab|e: 


Founderies. Button Factory, Phar- Co’s Cement Works and Hindustan Motor torv Maharani Textile Miife, 

maceutical Factory, Hardware, Pipe Assembly Works, yielding a total of Oiimilb, Engg. Worka Vece- 

—30 Factories yielding 25,000 tons of 300,000 ton^f port traffic and over. table Ghee, Limestone quar- 

port traffic. ' . ? ' ries, yielding a total of over 

125,000 tons of port traffic. 















IS, Pumikl M 
UnDtrlani- 


11, MamMim 


12. Aivmkjes. 


Smlh s UrnhkH Mi ' Oito _ fw&Wfor Ftwn! Biwjar 

SrafmMmBm- Resources of immediate hinterland Cement factory nearing citapletion to Xo project for indnstriee'tai preeent in. Projected Alkali factory! In- Projected AM Factoty, Port’s estimate of potential hinterland, 

(a) Mineral—Geological Report. already well-developed. Port* mm eets- consume 75,000 tons of coal and yield dnstrieg are expected to yield 40% more tensive development of stone eide tfieir report. 

(i) Gypsum-?ast deposits. mate of possible ports trafic of 400,000 of 100,000 tens of cement, Woollen than port traffic estimated in9 above. quarries, Xotraffieeeiioate. 

(«) Lignite extensive. • tons in the next five yeara appears opti- Mills, more textile and oil miiia. Ex. 

jtii) Ochre and coloured day— fair mjstic, P«ted total traffic 280,000 tons. 


MKa&kmr Peris 


(in) limestone and Silica is abundance, 

(a) Bauxite-fair quantity, 

( 8 ) Fisheries—'The two Runns of Oateh. 

(c) Agricultural development considerable 
areas of the two Burns of Catch is re- 


tiaiiti® is not distant future. 


IN? 

Income Ra, 57,000 approx. 
Expenditure Bs. 78,000 approx. 
Interest and Sinking Fund nof 
account. 


Betas of 31% at 
traffic of 38-39. 


(in preierence so bike; 

1 Deep natural protected all-weather 1. Nesratport by existing H.X rail to 1 Good deep sea all-weather natural 1. Practically oil the direct route between 1. On the main sea-on direct 1. On the mao sea mi, 

'harbour 30'of water close to shore. Rajputana, Delhi and north, harbour, Bombay and Karachi-yet an all- route between Bombay and between Bombay 


and Delhi, 


2, Proximity to Dhrangadhia Chemical 2. Ho dredging. 
Works. 


1. Practically on the direct route between 1. On the main sea—on direct 1, On the main sea miywj. ], Largest port city on the 

Bombay and Karachi-yet an all- route between Bombay and between Bombay 'wai-a growing one too. 

weather port. Karachi. Karachi, 

2, Oil installations 1 Small city at port, 2. Facility of quick delivery 2 , Well-established trade 

cargo from Bombay and and insurance, etc, 

Kara® into the hearrt 0 f 

Kathiawar, 


Kathiawar, 

(.Great potentialities in mineral resources 3 , Fair industrial growth in Morvi State S, Growing oityof Jamnagarwithineaay Umportantoementandcheaioalfacteies, 3, Good water supply potential 3. Rich agricultural belt wia . j, La,ge#,oluiseoftaffichsndlediwetty 
andftrstartingfiah-industriee. itself. distance. veiy eta to to port. , Kathiawar Port, 

i tvs.:,. i s. Fairlv established txade. i Large limestone quarries . 4, worth otfshiramdusi*™ t owi_u— 


ana lor starling nsiHauuamw. iwu- , 

4. DeSnite plana for siting of a city of 4. Good layout of present port, 4. Fairly established trade 

200,000 souls. 

5, Little dredging. 5. Rapid industrial growth. 


1, Bat at entrance. 1. Anchorage 1} miles from port. 1- Cast of construction.very heavy. 1. Harbour too small. 

2. Barren undeveloped country, 2. Enormous cost of development into a ,i 2. Doe 3 not compare favourably with some 2, Dredging, 

major port, other ports n.railmileagestomain 

hinterland ?f India, 


. .. , , Kathiawar Port. 

4. Urge limestone quarries . 4. Growth of Hung indus^y. 4. Closest port by rail distance to industrial 

centra like Ahmedabad, Baroda, etc. 

5, Proximity by sea to very extensive well 
populated hinterland (H&W Gujarat). 
Potential Transhipment Traffic-Sup to 
cosntrycraft aid tint two, 

6 , Good water supply already existing. 

7, Least difficulty in obtaining both skilled 
and unskilled labour. 

1, Hot an ail-weather port, 1, M an aO-weatlwporL i tm.i mi 

1 Cost of conversion into a 2. Cort of convert* laSrSktarfA 


hinterland rf India. v 

3, Ho existing connection—rail or road— 3. ®> aity within easy distance. 3 , B. G. link up would involve crossing the 3. Long distance from main hinterland. 3. Longdistance from main 3,tagfetace 60 m 3 , AnnhoraM 4 mUesfrom concrete jettv- 

with the hinterland of India. existing M, G. System at more than one hinterland. hetterfani s > > 


with the hinterland of India. 

4. Poor communications in State itself. 4. Water supply appears to be inadequate. 

5. Ho eatabiiahed trade facility, 

8 . Present water supply meagre. 


4. HoB,G. 



APPENDIX D 

Hiebobs Data—Esgisebeiso 


Jamnagar (Sika) 


Cutch (Kandla} 


Morvi (Navlakhi) 


Baroda (Port Okha} 


Bhavnagar 


Bhavnagar (Port Albert Victor) 


Junagadh (Yeraval) 


■*l (s) Approach from sea 


Two deep-water harbours, one on 
either side of a half-tide reef. 


At eastern end of Gulf of Catch, At eastern end of Gulf of Cutch, Hanah, Hans?- At entrance to Gulf of Catch, between An osadstead about 14 miles from In the fiulf of Pamk. , .. _ 

Kandla Creek runs in northerly tel Creek runs in easterly directioidireetion. Okha Point and BevtIsland. Buoy- shvhere ships can dnehoJ nil?* r J?? the.approach At S_._W. 


in northerly 
direction. Port situated 5 miles up 
creek. 


kl Creek runs in easterly directioidirection. 
Anchorage is 19f miles from buoy^Q buoyed 
pilot station, and If miles from ak»i>m shore. 


Okha Point and Beyfc Island. Buoy¬ 
ed channel (from Saraiani Island) 
3500' long X400' wide.- 


(&} Depth of water and ex- Good 30' of water in each harbour. ‘ 
tent of harbour. Maximum depth — 78', 

Main Western 
Channel Channel Width between L.W. marks 


Depth of watdr in creek 
Width between 30' contours 


Width of entrance 
Maximum Width 
Length 


1800' 

2500' 

11000' 


3509' Length of anchorage 
6000 7 
9009' 


=40' 

=2009' 

' (Min.) 
=3000' 
(Min,). 
=6 miles 


Depth of water in anchorage =30' — 30 ' 


being along « well-lighted coast. 
Ships anchor 4 miles from the port, 
and the latter distance nan only 
be navigated at high water. 


. corner of Gulf of Cambay, An open roadstead, about 3/4 mile from 
Mota Pat Creek runs in a NNE shore, 
direction, the distance. to railhea \ 
from deep water being about 6 miles. 


Depth in channel at L, W. = 24' 
Owing to irregular depths of water in 
harbour, only one buoyed berth and 
ono berth where ships can anchor 
are available in addition to the pi®. 


Dept^ater in anchorage = 36" 


Depfch of water at anchorage=over 30', There is a protected anchorage inside Depth of water in anchorage = 38'. 

. berths =28 (designed). the' entrance 'channel, which is Approach channel 13' dep at low 

uwmg -,o lack of dredging capacity, it has about 4000' long and 150 T wide, water, 

not been possibie to maintain this 30' deep at low water. From the 
nepth. At present the depth is ap- anchorage to the site of the present 
proximately 20 'with shallow patches. port the creek has a depth of not 

Entrance channel 2500' long, 100' less than 8 feet at low water, 
bottom width. Turning basin 700' 

wide. » 


(c) Details of any bars or No appreciable alteration since 1851 
~ v . : n regime. 


Bar formed at entrance to creek since There are two bars in the approach' j",.. - .; " . 1 — 1 ^ * ** *' 1,1 ~ . " . . 1 , . . . . . ... . _ 

1926, but no subsequent deteriora- channel, with 17' and 13' depth off 4 !) ***& s f ois . io approach ctennel with Rock <?* anchorage and The approach to the port from the The creek has more or less remained No bars. Minor and deposits, 

traa. Min. draft of water attar* water at low Me.. e f“ h o( 2<y of water at L. W. O. S. T. shor ^y 1 toot of water »t a-o!io^., has depreciated from S' stable over a period of many yearn. 

L, W. as 14 feet. Min. rise in tide L. W- A * depth to 4' since 1932. ™ F J 

17'. ‘ 


0 (n) 

maximum 

Average spring tides 

Average neap tides 

21 ' 

20 ' 

6 ' 

Maximum 

At neap tides . 


Springs . 

Neaps . 


% 

17' 6 " 

18' ! 

(b) Currents 

Channel 
Main West 

Maximum current . 4K 3 

Average spring tide 3 2\ 

Average neap tides . 2 l| 

At Springs 

At Neaps 

3§K 

2JK 

At Springs 

At Neaps . 

, 5 Knot 

5 

4 Knoi 

(c) Direction of Currents . 

Longitudinal with Channel 
Slack water = Nil, 


Longitudinal with channel. 
Slack water = } hour. 


Not recorded . 

- - 

3. (a) Maximum and Minimum, 

Maximum 

105° F. 

Maximum . . 

105° F. 


107° F.- 

temperatures. 

Minimum 

42° F, 

Minimum 

40 s F. 

Minimum 

54 3 F.1 

( 6 ) Humidity . 

100 % during morning fogs. 
18% Minimum- 


Not recorded . 


Not recorded . 

• - 

(e) Rainfall , . . 

Average 17" per annum. 

Jll 1938 

3-43" * 

Average 11' per annum . 


Average 13" per annum . 

- 


- - - Channel 

Bank, north of the anchorage has 
moved slightly southward and west¬ 
ward. 


=sIS' . Spring 
= 8' to 10' Ne&p9 


=> 8 '— 6 " 
= 8 '-—S' 


Maximum 

Average 


=34-3 feet Maximum . 
= 23 feet N, H. W. S. T. 

M. H. W. N. T. 


= 14 feet 
=10 feet 
= 7'-9" 


Maximum 

Average 


= 10-33 ft, 
= 8-5 a 


s&a entrance current at right angles Avera,' 
to channel. 


3 Knots Springs 
1 Knot Neaps 


3 to 5 Knots At entrance 
1 to 2J Knots In creek 


2 Knots 
If Knots 


./'Yi 


Notre 


Parallel to coast 


In direction of creek 


54° F. Minimum 


* • 


96° F. 
63° F. 


Maxim . 
Minim__ 


98° F. 
56° F. 


East, ENE on flood. 
WSW in ebb. 


Maximum 

Minimum 


100° F (Peak 112° F) 
47° F. 


Maximum 

Minimum 


Maximum 


33% High, i' 


7 t recorded 


Maximum monthly average =82*7° 
Minimum monthly average =41 • 6 ° 


Maximum 

Minimum 


100°F (Peak 105°) 
50°F (Peak 4,5°) 

. ioo% 


Averag 


Average 


=24 inches Average 


» 22 -6 inches Average 


) inches.. 


(d) Prevalence of storms 


Occur before monsoon, but with due Occasional storms during S.W, Mon- Not frequent 
warning. Sudden storms not pre- soon period, 
valent, 


(«) Direction and Force of . Cold weather N. E. 8 m.p.h. Prevailing wind from S, W., except Not recorded 
Hot weather and monsoon, W. 15m.p.h. during cold weather when wind is 
Peak gust velocity W. 60 m,p.h. from N. E. Force not recorded. 

Peak gust'velocity N.E. 40 m.p.h. 


~ Strong 5. W. TO*, "but ‘^0*71^3, ‘ “ °°‘ "™" y 0 ooasic,n8l «‘l>™*»f»>'><leratomten s ity. 

protected by mainland and Semiani sevt 


Occur in May, October and November,. 


(/) Prevalence of fog . 


Morning mist or fog only . 


Morning mist 


Morning mist . 


Abril-Saptember , 
Force . 

Rest of year 
Force . 


S. W, March- ■ 
4-o Rest o: 
N.E. 

S-4 


W., S. W. Average for year . .43 

N. E. Peak veiocity=not recorded, 


4 (a) Natural shelter , , • The tidal basin is land-locked on three Port situated about 5 miles from en- Anchorage is land-locked and we 

sides, and sheltered to some extent • trance of Kandla creek and sheltered sheltered from storms. 
byGoos Reef. Mainland to the went from monsoon winds, 
of main ehannel also affords pro¬ 
tection. 


Coki weather morning fog, but does 
not interfere with ship movements. 


Momii 


- in March, April and May. Nil 


Monsoon S. W. 15—25 M.P.H. 
Winter winds 

SW/W 10-15 M.P.H. 

or N 5—10 M.P.H. 


Slight fog—January and February. 
Occasionally December and March. 


■a w„n “* 5551 SHE?“ Th '^— 


\b) Dredging 


. Nil 


Port owns a self-propelling grab-hopper Nil 


Cutch and in an exposed position. 
Shelter however is provided by Sami- 
ani Island and the port is worked all 
the year round. 


and port is closed May-October, 


5 PmenVport facilities 


A remfoirod concrete pier 302' long x Lighter and country craft berths onl; 

42 wide with 32' depth of water Steamers have to anchor 1J mil" 

along-side. Mooring buoys fore and from the port, and cargo discharge 

aft so as to berth longer steamers, into lighters. miles 


New dredger purc hased and expected Small 

-- & 


ff dredger for dredging. Rutf flyq ..dredgers, details of Nil 


which are given elsewhere. 


Port owns a Lobnitz Dipper Dredger 
with 2— 50 T hopper barges. 


- 30 depth of water alongside, 

ischarged Quay 800'long for lighters. 


SmL tr anchor r “} rate A umd ^ “"“W Li f‘®.“ d craft berths f 

tested by breakwater. 


6 - -Water Supply 
(a^Tresent . 


{ d cargo discharged into In addition, there is a lighterage 
aw, P^t, 12 miles from the anchorage, 

]j„}g with extensive accommodation for 

lighters and country craft. 


Two reservoirs with pipelines under Piped supply from reservoir and springs Piped supply from wells U mile? 
construction. available 6 lakhs gallons per day. distant, 


<*■) r«teiitia,fon'llo»aMd Sites exist for irore m m mi u, State Irrigotan Engineer report, that Additional .ells or reservoir in hintei 
ana there is sufficient rainfall and supply could be increased to 30 lakh land 

catchment areas in the hinterland gallons per day if required or more. ' ' i 

* . for a copious water supply. A further report from the Cutch State 

has also been submitted. , 

1 


Weils c . 
gallons per day. 


about 1 lakh At pre?_ 


W ° rl! hM,i t0 rilWi ! VV F ly from "•"> » ro,, « h » toI " pi P« d "apply from adjacent river. 
> supply. age tank. 


hinter- Additional wells or reservoir in the Potent 
hinterland of Kathiawar, with lone 
pipe line, 


mcrei ste in hinterland. 


Mains supply from R. Hiran, 2^ pipe 
lijne in harbour'area. 


^ F al . !on s reservoir There is adequate rainfall and catch- Scheme under preparation for harnes- 

pre3 ?!' n ! Fhavnagar ment area to provide a larger water sing rivers. 

whfWi can be piped to the docks. supply. 8 


Power Supply 


An A. 0. Thermal Bectrical Tow EhciriciSy generated 01 port on a small Small Diesel Tow Station. 
Station is under construction* scale. 


8 "■ Sliding materia 


StrarcandSand in abnn dance. Cement Stone, Sami. Lime. Gypsum available Available in Morvi State but not loeall.' 
Factory under construction. in large quantities. 


er available from local Small Diesel Station 
—orks. 


Electrh- 
Cas»,nd Cement in abundance. 


Small thermal station meets present 
demands. 


bone' available. Sandfroxji'KambaHSi^t^^# 
Cement fromDwarkA; 


Stone gravel and Jj*nd available 
nearby. 


bt-one,.gi’avel and sand available nereby Stone and sand in abundance. 


ri G r“i:«“rt’ M -“• hiss&JZ* 


port with ' Kathiawar' Railways 
and beyond. 


the port with Kathiawar Railways 
and beyond.* 


link port with Kathiawar Railways 
and beyond. 





I.Ht. 


Cuteh (Kandla) 


Morvi(Havla 


Bharat 


Bhavnagar (Port Albert Victor) 


Junagadh (Veraval) 


It Distance by rail by short 


»ute to— 
Viramgam . 

, 192 present. 

174 B, G. proposed. 

145 Proposed B,G. 

134 via Wadtaraa . 

. 271 via Rajkot aad Wadhwan . 

• 272 via Dhasa and Wadhwan 

Wadhwan (Surendranagar) 152 (77 3 &, D Sly. and 75 M. Rly.) . 

122 Proposed B. G,. , , 

94 , , , . 

.81. 

, 232 . . , 

Ahmedabad . 

. 233 Present , , . . . 

215 (Proposed B. G. via Viramgam) 

186 (Proposed 145+41) , , 

175 ... 

V 

.312. 

. 294 via Dhasa aad Dhandhoka 

Delhi . , i 

i , 730PresentSt.G. ... 

758 Proposed B, G, link and then via 

672 via Wadhwan M,G. 

,809 . 

. 819 via Dhasa aadWadhwan 


From, Station 


From Bunder 


Amritsar 


787 Proposed all B. 0, via Viramgam 685 Raaiwars link M. 0. , , 

aad Muttra, 

805 Present M, O.to Viramgamand 656 Deeaa link M. 6 , proposed, 
then to Delhi all B. 6 , 


529 Present M,0, 


761 All B,G. proposed , 

899 Raaiwara M. 0, proposed. 


i 871viaWadhwan , 


98! Present M.U, via Viramgam 935 M. 0. via Viramgam, Mehsana and 
Eissar, 

982B,G.toViMmgamaildihenI.G. SHBDessalink , , 

to Amritsar, 

1084 Present M, G. to Vimogans and 852 Raniwara link. , . 


924viaWadkwanandHit 1081 via Rajkot, 


1964 via Dhasa, VVadhwwi aad Hissar 


146 

197 

200 

>«. 

158 

161 

187 vie Dhandhuka. 

221 

224 

684 via Wadhffaa, Viramgam and 

Mehsana, 

733 

736 

683 . i 

735 

738 

’ ^6 via Wadhwan, Mehsana and Hissar 

988 

991 


230. 

190. 

271. 


788 vis Wadhwan, Viramgam and 
Mehsana., 


769. 


1020 via' 'Viramgam , Mehsana and' 
Hissar,; 


Muttra and all B. G. (Proposed). 


1037 E, G, Proposed to Viramgam 
(145)+ 892via ViramgamtoallB. G, 
route. 


11 Road eommunicationj with 
hinterland. 


Hoad connection with Bhuj 


Koad connection with Son Local roads only, t 
land. 


authorities to develop port, 


obtained for constructing port in 
mainchannel, Prop'oaedquay 1300' 
long. Also lighterage and country 
craft quays. Borings taken to de¬ 
termine sub-strata. During past 
year a hjrdrographical survey of the 
western channel has been(made and 
this channel appears to;open up 
better possibilities than: the main 
channel. 


Consulting Engineers have recently Ml 
visited Kandla and their report is 
awaited. It is intended to extend 
the existing pier to provide two new 
berths, and dredge the bar at the 
entrance to the creek. Sew storage 
godowns are also envisaged. A new 
hydrographical survey of Kandla 
creek has been made. 



Pail weather reads 
nagar, with pain 
Kathiawar. 


Fair weather 
Mahuva. 


Fair weather roads from port to all 
main centres of Kathiawar. 



construction of the 
and dredging in froi 
and in the harbour. 


Reports have been, 
obtained with a view to developing ■ 
the deep water port, Ko action has' 


Engineer Reports have been obtained 
for developing this port, the first in 
1926. No action taken.j 


Many Engineering Reports have been 
obtained with the object of convert¬ 
ing Veraval into an all-weather deep 
sea port. A new site at Deni Bara, 
about 1 mile from the present port 
is at present being investigated. 


13, General Remarks 


ATOryfinenatealharbonrinashol- A natural deep rater creek which, has Wakhi is purely a lights This is a natural harbour and although ffismrtconmteof 
tered positron, and has Mummed remained stable since observations is not suitable for conve in an exposed position, shelter is 

major port. The anchora; obtained from Okha point and Sami- 
is small and is too far fron ani Island The depth of water 


stable for many years. The main 
objection is the distance between 
deep water and high groani' The 


was on the east side of Qooi Reef, 
adidanceofemitefromhigh water 
mark, thus necessitating a long high 
embankment. 

The western channel, however, offers 


were first token in 1851. A bar 
formed at the entrance between 1926 
and 1930, but there has be« no 
subsequent deterioration. To the 
wcstofthecreekthe landis about 2 
feet below H.W.O.S.T. and would, 
therefore have to be raised about 4 


buildings, etc. 


reclamation which would be required. 
There are no borings to show the 
nature of the sab-strata in the 
western channel. 


to make any connect™ in the harbour is very irregular, and 


better scope for the construction of Deep water obtains in close proximity 
a major port. The harbour is larger to this land, thus facilitating the 
and the 3bteontoun»netrttes much 

the extent of embankments and the experience gained during the 


oonatruetion of the existing pisf 
indicate that suitable snb-stata 
exkta for tha construction of dooka. 


The port has been developed in such 
a way aa to limit its ultimate ex¬ 
pansion to a few berths only, unless 
very extensive dredging is under- 
taken to increase the size o? the 
harbour. 


wlereships canancbor, 
traction of a ma 
would necessitate 
waters to form a 
Rock outcrops exist 
anchorage and the shore 
of this would hare to 
Porbandar could only 
into a major port at great 


the const 
this site 
i break- 
harbour. 


. port, with many ware- 
houses, etc., about 1 ! miles from the 


The deep vate port was constructed 
in recent yejrs by dredging an arti- 
eon- 


deveioped etc, ^ Difficulty has been experien¬ 
ce® and eed in maintaining the required 
depth of water owing to the rapid 
* ''tin the basin. 


Port Albert Victor has been for many 
years considered as a likely site for a 
deep-sea port, and with this end in 
view, a metre gauge railway track 
was laid many years ago. 

Establishing a port would, however, 
necessitate very extensive dredging, 
apart from the construction of quays, 
etc. 


Veraval is a well developed “ Lighter " 
port, with substantial quays and a 
breakwater which afford protection 
to small craft. Ships, however, 
have to anchor in an open roadstead 
where there is no protection, and the 
port has to close down during the 
monsoon. The construction of a 
port where deep draught ships could, 
berth all the year round would 
necessitate the construction of break¬ 
waters, and other massive engi¬ 
neering works. _ 
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